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AB Activation of ATP-sensitive potassium {K{ATP) ) channels can regulate 

smooth muscle function through membrane potential hyperpolarization . A 
critical issue in understanding the role of K(ATP) channels is the 
relationship between channel activation and the effect on tissue 
function. 

Here, we explored this relationship in urinary bladder smooth muscle 
(UBSM) from the detrusor by activating K(ATP) channels with the 
synthetic compounds N- {4-benzoylphenyl) -3, 3, 3-trifluoro- 
2 -hydroxy- 2 -me thylpropionamide 

(ZD-6169) and levcromakalim . The effects of ZD-6169 and levcromakalim on 
K(ATP) channel currents in isolated UBSM cells, on action potentials, and 
on related phasic contractions of isolated UBSM strips were examined. 
ZD-6169 and levcromakalim at 1.02 and 2.63 .mu.M, respectively, caused 
half-maximal activation (K{l/2)) of K(ATP) currents in single UBSM cells 

{see Heppner TJ, Bonev A, Li JH, Kau ST, and Nelson MT , Pharmacology 53: 
170-179, 1996). In contrast, much lower concentrations (K{l/2) = 47 nM 

for 

ZD-6169 and K(l/2) = 38 nM for levcromakalim) caused inhibition of action 
potentials and phasic contractions of UBSM. The results suggest that 
activation of <1% of K(ATP) channels is sufficient to inhibit 
significantly action potentials and the related phasic contractions. 
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AB Optically active N-acyl-5, 5-dimethyl-l , 2 , 3, 4a, 5, lOb-hexahydro- 
[l]ben2opyrano[3, 4-b] [1, 4] oxazine-9-carbonitriles 2-22 were 
synthesized as rigid analogues of cromakalim. The 
(4aR, lObR) -N-benzoyl derivative (-)-ll was identified as a 
bladder-selective KCO (IC(50, bladder)=8.2 .mu.M, 10(50, portal 

vein)=34.5 

.mu.M) . Among the analogues of 11 with substitution on the benzoyl 
moiety, 

the 3-methyl analogue (-)-14 showed highly potent and selective activity 
at portal vein (10(50, bladder)=279 .mu.M, 10(50, portal vein)=0.54 
.mu.M). The 4-bromo analogue (-)-19 (10(50, bladder)=2.0 .mu.M, IO(50, 
portal vein)=8.1 .mu.M) and the 4-hydroxy analogue (-)-21 (10 (50, 
bladder)=3.8 .mu.M, 10(50, portal vein)=75 .mu.M) showed enhanced 
activity 

at the bladder, while maintaining unprecedented bladder selectivity in 
vitro. The N-benzenesulf onyl analogue {-)-22, a bioisoster of (-)-ll, 
showed similar activity at the bladder with enhanced selectivity (10(50, 
bladder)=ll. 6 .mu.M, IO{50, portal vein)=120 .mu.M). . COPYRGT . 2001 
Elsevier Science Ltd. 
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AB The opening of potassium (K+) channels, causing hyperpolarization of the 
cell membrane, is a physiological means of decreasing cell excitability. 
Thus, drugs with this properly will demonstrate a broad clinical 
potential. The identification of synthetic molecules that evoke 
physiological responses (for example smooth muscle relaxation) by the 
opening of K+ channels led to a new direction in the pharmacology of ion 
channels. The term 'potassium channel openers' was initially associated 
with a group of chemically diverse agents (for example, cromakalim, 
pinacidil, nicorandil) that evoke K+ efflux through adenosine 
5 '-triphosphate (ATP) -sensitive K+ channels (K(ATP) ) . This finding 
initiated a search to identify molecules that specifically open other K+ 
channel subtypes (for example large conductance calcium-activated K+ 
channels [BK(Ca)]). K+ channel opening properties have been demonstrated 
in a diverse range of synthetic chemical structures and 
endogenous substances. Second generation K(ATP) channel openers 
(K(ATP)COs) demonstrate heterogeneous pharmacology indicative of 
independent sites of action for the different agents. Successful cloning 
of the K(ATP) channel has shed light on the heterogeneity of the 

structure 



targeted by K(ATP^^s. Expression of the actions o^<{ATP)COs involves 
three isoforms of^Be sulfonylurea (SUR) receptor ^Bich forms the .beta, 
subunit of the K{AtP) channel). The distribution o^^he SUR isoforms (and 
potential of identifying new isoforms) provides unique targets for the 
development of selective K{ATP)COs giving focused therapeutic approaches 
to clinical conditions for example cardiac ischemia, urinary 
incontinence, 

neurodegeneration, obesity and autoimmune diseases. BK(Ca) channels are 
found in a diverse array of tissues and due to voltage and Ca sensitivity 
may work as a negative feedback process. A variety of small 
synthetic molecules (for example, NS004, fenamates) and natural 
product-derived compounds (DHS-I, maxikdiol) have been identified as 
selective BK(Ca) channel openers which should have a profound impact in 
controlling diseases. The discovery of numerous variants of the .alpha, 
subunit (ion conductance pore) and .beta, subunit (contributes, 
biophysical 

and pharmacological properties) complex of the BK(Ca) channel gives 
potential to target specific tissues with selective openers. Little is 
known, however, about the site(s) of interaction of openers of these 
channels. The discovery of K+ channel subtype-specific openers and their 
evaluation in different diseases will determine the degree to which these 
channels (K(ATP), BK(Ca)), or their isoforms, represent realistic 
therapeutic targets. Drugs already marketed that open K+ channels were 
discovered empirically, and most have serious safety and efficacy 
problems. New scientific methods, utilizing molecular insight, are 
implicating K+ channel dysfunction in numerous disease states and are 
identifying new targets for the future generation of K+ channel opening 
drugs . 
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The pharmacological and molecular properties of ATP-sensitive K+ channels 
present in pig detrusor smooth muscle were investigated. In isolated pig 
detrusor strips, ATP-sensitive K+ channel openers inhibited contractions 
elicited by low frequency field-stimulation in a concentration-dependent 
manner. The inhibitory effects of P1075 [N-cyano-N ' - ( 1 , 1-dimethylpropyl ) - 
N* ' -3-pyridylguanidine] were attenuated by glyburide with a pA2 value of 
7.38 (slope=1.08) , The potency of the inhibitory effects of the K+ 
channel 

openers on the field-stimulated contractions correlated well with those 
evoked by the muscarinic receptor agonist, carbachol {r=0.93) and 
furthermore, to relaxation of the pre-contracted (25 mM potassium 
chloride, KCl) human detrusor (r=0.95). Reverse transcriptase polymerase 
chain reaction (RT-PCR) analysis showed the presence of mRNA for 
sulfonylurea receptors SURl and SUR2B in both pig and human detrusor. 



IS 

for 



Considering the s ' ' larities in the molecular and ^^rmacological prof il 
of ATP-sensitive channels between the pig and t^Bhuman detrusor, it 

concluded that the pig detrusor may serve as a suitable in vitro model 

the evaluation of novel K+ channel openers with potential use in 
ufological disorders in humans. Copyright (C) 2000 Elsevier Science B.V. 
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AB Based on a combination of the structural features of lemakalim and 
ZD6169, 

(2S,3'S,4'R) -N- ( 6-cyano-3, 4 -dihydro-2 , 2-dimethyl-3-hydroxy-2H-l- 
benzopyran-4 -yl ) -2-hydroxy-2-trif luoromethylpropamides ( (-)-6) and its 



AUTHOR: 

CORPORATE SOURCE 



SOURCE : 



COUNTRY : 
DOCUMENT TYPE 
FILE SEGMENT: 

LANGUAGE : 
SUMMARY LANGUAGE 



C-2 



epimer (+)-7 were synthesized from ( 3S, 4R) -6-cyano-3 , 4 -epoxy-3, 4- 
dihydro- 2 , 2-dimethyl-2Hl-benzopyran ({-)-3). Compound 6, which has the 
same configuration (S) at C-2 as that of ZD6169, showed significant 
potassium channel activation activity on rat portal vein and rat bladder 
detrusor strips (EC50's =2.5 and 5.4 .mu.M respectively); while its 
epimer 7 was only weakly active. 
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AB New microorganisms capable of using racemic or optically active 3,3,3- 
trif luoro- 2 -hydroxy- 2 - 

methylpropionamide (2, 2-HTFMPA) as sole source of nitrogen are 
described for use in the manuf. of (S) - or ( R) -3 , 3, 3-trif luoro- 
2-hydrpxy-2-methylpropionic 

acid from the trif luoroacetoacetic ester. The microorganisms have 
a new amidase that can catalyze the hydrolysis of the amide. The first 
three process steps are chem., the fourth process step microbiol. 
Microorganisms from the genera Klebsiella, Rhodococcus, Arthrobacter , 
Bacillus, and Pseudomonas were identified as useful in the process by 
screening for racemic 2, 2-HTFMPA utilization. Utilizers were then 
screened for stereospecif icity of utilization. The S-amidohydrolase gen 
(sad) of Klebsiella oxytoca was cloned by screening with amino acid 
sequence-derived probes. 
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o provide an overview of the basis for drug treatment of th 
adder. Methods. Published information is evaluated. Results 



The causes of bla^^r overactivity are not known, l^t theoretically, 
increased af f eren^^ctivity, decreased inhibitory ^^trol in the central 
nervous system (CN^ or peripheral ganglia, and increased sensitivity of 
the detrusor to efferent stimulation may be involved. Several CNS 
transmitters can modulate voiding, but few useful drugs with a defined 

CNS 

site of action have been developed. Drugs that stimulate 

. gamma . -aminobutyric acid receptors are used clinically. Potentially, 

drugs* affecting opioid, 5-hydroxytryptamine, norepinephrine, dopamine, 

and 

glutamatergic receptors and mechanisms can be developed, but a selective 
action on the lower urinary tract may be difficult to obtain. 
Traditionally, drugs used for treatment of bladder overactivity have had 

a 

peripheral site of action, mainly efferent neurotransmission or the 
detrusor itself. Antimuscarinic drugs, . beta . -adrenoceptor agonists, 
.alpha.- adrenoceptor antagonists, drugs affecting membrane channels, 
prostaglandin ^synthetase inhibitors, and several other agents 
have been used with limited success. New information on the 
a -adrenoceptor 

and muscarinic receptor subtypes in the human detrusor has emerged and 

may 

be the basis for the development of new compounds with effects on bladder 
overactivity. Decreasing afferent activity seems an attractive 
therapeutic 

approach, and drugs affecting afferent nerves by causing release of 
tachykinins, such as capsaicin and analogs, as well as agents blocking 
tachykinin receptors, may be of therapeutic interst. Conclusions. New 
drugs, specifically designed for the treatment of bladder overactivity, 
are desirable. 



